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(54) Gob arrival tinning in an individual section machine glassware forming system 



(57) In an individual section (IS) machine glassware 
forming system (10) that includes a gob distributor (16) 
for delivering glass gobs to individual machine sections 
(20a. 20b— 20n) In sequence, blank molds (30) at each 
machine section for forming gobs into blanks and blow 
molds (32) at each machine section for forming the 
blanks into hollow glass containers, apparatus for timing 
arrival of the gobs at each machine section and termi- 
nating operation of a section in the event of an imminent 
gob misload comprises gob sensors (40. 42) and asso- 
ciated electronics (44, 46) for determining gob arrival 
timing at each machine section. The gob am'val timing 
so determined is compared to a preset shut-down limit 
at each machine section. Operation of the blank molds 
at a machine section is immediately terminated when 
gob arrival timing at that section exceeds the preset 
limit, while the blow molds and ware transfer mecha- 
nisms for that section are permitted to complete an 
operating cycle. In this way, damage to the blank molds 
and generation of tramp glass are prevented while the 
section is cleared of acceptable glassware. After the 
potentially misloaded glass is cleared and any neces- 
sary repairs are made, the machine section may be 
restarted employing normal restart techniques. Opera- 
tion at the other machine sections continues without 
interruption. 



GOB SHEAR 
-■\ MECHANIISM 



4eh 

42cL I 42c 
-A- 



30 



G08 DISTRIBUTOR 







miouK \ 






r ' 




BLOW MOLDS 








r 


SWEEP OUT 



20 



32 



>24 



_f2A42h 42c 



BLANK MOLDS 



30 



22 



20b^ \ 

FIG. 2 



BLU^K MOLDS 



TTTT 



son 



n 



a. 

LU 



Primed b/ Xerox (UK) Business Services 
2.16.3^.4 



BNSDOCJD: <EP 0e73975A2_L> 



1 



EP 0 873 975 A2 



2 



Description 

The present invention is directed to individual sec- 
tion (IS) machine glassware forming systems, and more 
particularly to a method and apparatus for monitoring 5 
timing of arrival of glass gobs at the individual machine 
sections and controlling the rnachine sections as a func- 
tion of such gob arrival timing. 

Backgroun d and Objects of the Invention io 

The art of glass container manufacture is currently 
dominated by the so-called individual section or IS 
machine. Such machines include a plurality of separate 
or individual manufacturing sections, each of which has is 
a multiplicity of operating mechanisms for converting 
one or more charges or gobs of molten glass into hollow 
glass containers and transferring the containers through 
successive stages of the machine section. In general, 
an IS machine system includes a glass source with a so 
needle mechanism for controlling a stream of molten 
glass, a sheer mechanism for cutting the molten glass 
stream into individual gobs, and a gob distributor for dis- 
tributing the individual gobs among the individual 
machine sections. Each machine section Includes one 25 
or more blank molds in which a glass gob is initially 
formed into a parison in a blowing or pressing operation, 
one or more invert arms for transferring the parisons to 
blow molds in which the containers are blown to final 
form, tongs for removing the formed containers onto a 30 
deadplate, and a sweepout mechanism for transferring 
molded containers from the deadplate to a cross con- 
veyor. The conveyor receives containers from all sec- 
tions of an IS machine, and conveys the containers to a 
loader for transfer to an annealing lehr. Operating mech- 35 
anisms in each section also provide for closure of mold 
halves, movement of baffles and blowing nozzles, con- 
trol of cooling wind. etc. U.S. Patent No. 4,362,544 
includes a background discussion of the art of both 
"blow and blow" and "press and blow" glassware form- 40 
ing processes, and also discusses an electropneumatic 
individual section machine adapted for use in either 
process. 

The timing of the arrival of the molten glass gobs at 
the blank or parison molds of each machine section is a 45 
critical element of system operation. Gob arrival timing 
can van significantly due to a number of factors, such as 
dirt accumulation and/or coating wear along the scoops, 
troughs and deflectors of the gob distributor system. 
Late arrival of a glass gob at a blank mold can cause so 
serious mold damage requiring extensive machine 
downtime for repair, and can generate so-called tramp 
glass that may contaminate glassware formed in adja- 
cent machine sections. It has heretofore been proposed 
to sense arrival of glass gobs at the Individual blank ss 
molds, and to initiate mold closure and a section operat- 
ing cycle upon arrival of the glass gobs. However, such 
an arrangement Is unduly complex and not well suited 



for multiple-section machine systems in which timing 
must be coordinated among the several machine sec- 
tions. 

It is therefore a general object of the present Inven- 
tion to provide a system and method for measuring gob 
arrival timing at the multiple sections of an individual 
section glassware forming system, and for controlling 
section operation In the event of late gob an^ival in such 
a way as to prevent mold damage and generation of 
tramp glass while completing the operating cycle of that 
section, and without affecting operation of other sec- 
tions on the machine. Another and related object of the 
present invention is to provide a method and system off 
the described character that facilitate evaluation of the 
gob delivery equipment for dirt buildup, coating wear or 
other gradual deterioration so that the gob delivery 
equipment can be repaired before gob delivery timing 
deterioration becomes critical. 

Summary of the Invention 

In an individual section (IS) machine glassware 
forming system that includes a gob distributor for deliv- 
ering glass gobs to individual machine sections in 
sequence, blank molds at each machine section for 
forming gobs into blanks and blow molds at each 
machine section for forming the blanks into hollow glass 
containers, apparatus for timing arrival of the gobs at 
each machine section and terminating operation of a 
section in the event of an imminent gob mislead com- 
prises gob sensors and associated electronics for deter- 
mining gob arrival timing at each machine section. The 
gob arrival timing so determined is compared to a pre- 
set shut-down limit at each machine section. Operation 
of the blank molds at a machine section is immediately 
terminated when gob arrival timing at that section 
exceeds the preset limit, while the blow molds and ware 
transfer mechanisms for that section are permitted to 
complete an operating cycle. In this way, damage to the 
blank molds and generation of trarrp glass are pre- 
vented while the section is cleared of acceptable glass- 
ware. After the potentially misloaded glass is cleared 
and any necessary repairs are made, the machine sec- 
tion may be restarted employing normal restart tech- 
niques. Operation at the other machine sections 
continues without interruption. 

In a presently preferred embodiment of the inven- 
tion, gob sensors are positioned at the gob distributor 
and at each machine section for sensing arrival timing 
of glass gobs at the blank molds of that section. An elec- 
tronic controller is coupled to all of the gob sensors for 
timing travel of glass gobs through the gob distributor to 
each of the blank molds in each section. When the 
travel time of a glass gob between tiie gob distributor 
and a blank mold In any machine section exceeds a 
preselected limit, operation of the blank molds at that 
section is immediately terminated while the pending 
cycle of operation at the blow molds is completed. The 
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gob arrival timing information is stored over a plurality of 
machine cycles, and the information so stored is evalu- 
ated for determining condition of the gob delivery mech- 
anism. This is accomplished by determining both 
average gob arrival timing at each blank mold of each 5 
machine section and standard deviation of such timing 
at each blank mold of each machine section, and dis- 
playing such information on command to an operator for 
evaluation, in this way. deteriorating conditions at any 
gob delivery path can be identified in advance of 10 
machine shut-down. 

Brief Description of the Drawings 

The invention, together with additional objects, fea- is 
tures and advantages thereof, will be best understood 
from the following description, the appended claims and 
the accompanying drawings in which: 

FIG. 1 is a functional block diagram of an individual 20 
section machine glassware forming system in con- 
nection with which the present invention preferably 
is implemented; 

FIG. 2 is a more detailed functional block diagram 2S 
of a portion of the system illustrated in FIG. 1 ; 

FIG. 3 is a functional block diagram of a gob arrival 
timing and machine control system in accordance 
with one presently preferred embodiment of the 30 
invention; and 

FIG. 4 is a representative display of gob arrival tim- 
ing for operator evaluation. 

35 

Detailed Description of Preferred Embodiments 

FIG 1 illustrates an IS machine glassware forming 
system 10 as comprising a reservoir or bowl 12 contain- 
ing molten glass (from a forehearth) that is fed by a nee- 40 
die mechanism 14 to a shear mechanism 16. Shear 
mechanism 16 severs individual gobs of molten glass, 
which are fed by a gob distrilxitor 18 to an IS machine 
20. IS machine 20 includes a plurality of individual sec- 
tions within which the gobs are formed into individual 45 
pieces of glassware. Each section terminates in a swee- 
pout station, from which the articles of glassware are 
delivered to a common cross conveyor 22. Conveyor 22, 
usually an endless belt conveyor, delivers the contain- 
ers in sequence to a lehr loader 24. which loads the so 
containers in batches into an annealing lehr 26. The 
containers are delivered by lehr 26 to the so-called cold 
end 28 of the manufacturing cycle, at which the contain- 
ers are inspected for commercial variations, sorted, 
labeled, packaged and/or stored for further processing, ss 

System 10 illustrated in FIG. 1 includes a multiplic- 
ity of operating mechanisms for performing operations 
on the glass, moving glass workpieces through sequen- 



tial stages of operation, and otherwise performing func- 
tions in the system. Such operating mechanisms 
include, for example, needle mechanism 14, gob shear 
mechanism 16, gob distributor 18 and lehr loader 24. In 
addition, there are a multiplicity of operating mecha- 
nisms within each section of IS machine 20. such as 
mechanisms for opening and closing the molds, mecha- 
nisms for in and out motions of the funnels, baffles and 
blow heads, mechanisms for motions of the invert arms 
and take-out tongs, and sweepout mechanisms for mov- 
ing the ware onto cross conveyor 22. 

Referring to FIG. 2. IS machine 20 includes a plu- 
rality of individual sections 20a. 20b... 20n. Each individ- 
ual section includes at least one and preferably a 
plurality of blank molds 30 that receive glass gobs 
simultaneously from gob distributor 18. In the particular 
exemplary system illustrated in the drawings and herein 
discussed, machine 20 comprises a so-called triple-gob 
machine, in which each machine section includes three 
sets of blank molds 30 and three sets of blow molds 32 
for operating simultaneously on three glass gobs to pro- 
duce three pieces of glassware. So-called single, dou- 
ble and quad machines are also employed in the art. 
Glass gobs are delivered substantially simultaneously 
to the l)lank molds 30 of a given machine section, and 
are delivered to the blank molds of the several machine 
sections in the so-called firing order or sequence for 
which the system is designed. Glass gobs are simulta- 
neously formed into parison blanks in molds 30. and are 
simultaneously transferred by associated invert arms 
from blank molds 30 to blow molds 32. At blow molds 
32, the parison blanks are blown to final form while the 
next series of parison blanks are formed in blank molds 
30. As the next series of parison blanks are transferred 
by the invert arms to blow molds 30, the finished ware is 
transferred from blow molds 30 by takeout tongs to the 
deadplate of a sweepout station 34. The several sweep- 
out stations 34 are operated in sequence to deliver fin- 
ished ware to cross conveyor 22 (FIG. 1). 

To the extent thus far described, IS machine glass- 
ware forming system 10 is of conventional construction. 
Reservoir 12 and needle mechanism 14 may be as 
shown, for exanrple. in U.S. Patent No. 3.419.373. In a 
currently preferred embodiment of the invention, needle 
mechanism 14 is as disclosed in U.S. application Serial 
No. 08/597,760. Gob shear mechanism 16 may be as in 
U.S. Patent No. 3.758,286 or 4,499,806. or more prefer- 
ably as shown in U.S. application Serial No. 08/322,121 
filed October 13. 1994. Gob distributor 18 may be as in 
US. Patent No. 4,529.431 or 5.405.424. U.S. Patent 
Nos. 4.362.544 and 4.427.431 illustrate typical IS 
machines 20. and U.S. Patent Nos. 4.199,344, 
4,222.480 and 5.160.015 illustrate typical sweepout sta- 
tions. U.S. Patent Nos. 4.193.784. 4.290.517. 4.793.465 
and 4.923.363 illustrate suitable lehr loaders 24. U.S. 
Patent Nos. 4,141,711. 4.145,204, 4.338,116. 
4,364,764, 4.459,146 and 4.762.544 illustrate various 
arrangements for electronic control of glassware nnanu- 
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facture in an IS machine system. A system for control- 
ling motions of IS machine operating mechanisms is 
illustrated, for example, in above-noted U.S. Patent No. 
4.548,637. The disclosures of all U.S. patents and appli- 
cations noted above are incorporated herein by refer- 
ence for purposes of background. 

In accordance with the present invention, the gob 
sensors 40a, 40b. 40c (for a triple gob system) are posi- 
tioned so as to sense passage of molten glass gobs 
from shear mechanism 16 to gob distributor 18. Sen- 
sors 40a-40c may be disposed at any suitable locations 
along the gob delivery paths, such as between gob 
shear mechanism 1 6 and the inlet scoops of gob distrib- 
utor 18, or along the scoops, troughs or deflectors of 
gob distributor 18. A second set of gob sensors 42a, 
42b, 42c is positioned so as to sense passage of molten 
glass gobs from gob distributor 18 to the associated 
blank molds 30 of each machine section 20a. 20b... 20n. 
Sensors 42a, 42b, 42c may be positioned immediately 
adjacent to the blank molds, adjacent to the blank mold 
inlet baffles, or at the outlet ends of the gob distribution 
deflectors. The important point Is that sensors 40a-40c 
and 42a-42c are so positioned as to provide signals 
indicative of travel time of molten gobs through gob dis- 
tributor 18 and arrival of the molten gobs at the blank 
molds 30 of each machine section. Sensors 40a-40c 
and 42a-42c may be of any suitable type, such as those 
shown in U.S. Patent No. 4.574.009. for example. 

The several sensors 40a>40c and 42a-42c are con- 
nected through a multiplexer 44 (FIG. 3) to an electronic 
controller 46, which provides a control input to the mul- 
tiplexer for selecting among the plurality of input sensor 
signals. Controller 46 also receives machine timing and 
reset signals for reference to timing of machine opera- 
tion, and provides outputs to computerized section 
operator consoles or COMSOCs 48a, 48b.. .48n, which 
control operation of machine sections 20a, 20b... 20n 
respectively COMSOC units 48a-48n may be as shown 
in U.S. Patent Nos. 4.364,764 and 4,459,146, for exam- 
ple. Controller 46 also receives an input from an opera- 
tor keytxjard 50. and provides an output to an operator 
display screen 52 for purposes as will be described, as 
well as for other conventional control purposes. 

In operation, controller 46 monitors timing of signals 
frorh molten gob sensors 40a-40c and 42a-42c for two 
purposes: long term evaluation of gob delivery timing 
and controlled section shut-down in the event of a late 
gob delivery. Controller 46 operates through multiplexer 
44 to poll the various sensors 40a-40c and 42a-42c so 
as to measure Individually the time of passage of glass 
gobs through each delivery path to the blank molds 30 
of each machine section. These travel times are stored 
within controller 46 so that each delivery path can be 
evaluated as to its condition for delivering glass gobs, 
and gradual deterioration of equipment due to dirt 
buildup, coating wear or other causes can be traced. For 
this purpose, an operator at keyboard 50 can selectively 
call for display of statistical gob arrival information at 



screen 52. For example. FIG. 4 illustrates a gob arrival 
evaluation display in which information is provided as to 
each blank mold cavity A, B and C for each machine 
section 1 through 10 of a triple-gob ten-section 
5 machine. All times in FIG. 4 are in units of machine 
degrees, computed by controller 46 (FIG. 3) based 
upon the machine timing and rest input signals. The dis- 
play of FIG. 4 shows, for example, that the average 
arrival time in cavities A-C of section 1 over the last 50 
10 machine cycles was 7.1 degrees, with a standard devi- 
ation of 0.4 degrees. Likewise, the average gob arrival 
time at cavities C for all sections 1 -10 (which share com- 
mon portions of the gob paths through distributor 18) 
over the last 50 machine cycles is 6.8 degrees, with a 
15 standard deviation of 0.4 degrees. Information of this 
character can be employed to evaluate deteriorating 
conditions, If any, in the gob distribution system. Other 
information, such as maximum and minimum delivery 
times, can also be computed and displayed. 
20 A second feature of the present invention is to shut 
down a machine section in a controlled manner to allow 
the good partially formed glassware to be completed 
while disabling the mechanisms that would cause gen- 
eration of tramp glass and potential blank mold damage. 
25 This is accomplished by computing gob arrival times at 
each blank moki of each section in real time as the gobs 
are delivered to the blank molds. If gob arrival timing 
exceeds a preset limit, controller 46 (FIG. 3) operates 
through the COMSOC 48a-48n associated with the 
30 blank mold in question to terminate operation of the 
blank molds of the section in question while continuing 
operation of the blow molds, takeout tongs and sweep- 
out stations so as to complete forming of the glassware 
in process at that section. The shutdown limit may be 
35 determined empirically by observing a section at which 
gob loading is timely, and noting the gob arrival timing 
for that section. The blank mold baffle may then be 
operated manually at that section so as to be brought on 
earlier until a gob nips the baffle. Adding the number of 
40 degrees of change at the baffle required before gob 
Interference to the previously noted normal arrival tim- 
ing for the gob that interfered with the baffle will then be 
the shut-down limit setting. This setting may be entered 
into controller 46 by means of keyboard 50. Other tech- 
45 niques for calculating or empirically determining the 
shutdown limit may be employed. Exemplary machine 
stop and start routines are disclosed in above-refer- 
enced U.S. Patent No 4.364,764. 

It will thus be seen that the present invention pro- 
50 vides a method and system for monitoring and control- 
ling individual section glassware forming system 
operation that fully satisfy all of the objects and aims 
previously set forth. Although the present invention has 
been described in detail in conjunction with a presently 
55 preferred embodiment thereof, numerous modifications 
and variations may be implemented without departing 
from the spirit and scope of the present invention in their 
broadest aspects. For example, rather than employ gob 
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sensors 40a-40c for sensing passage of molten glass 
gobs to or through gob distributor 18, a reference signal 
for gob arrival timing could be generated by a sensor 
responsive to operation of shear mechanism 1 6. or for 
that matter by an electronic signal that commands oper- 5 
ation of shear mechanism 16. Use of gob sensors 40a- 
40c is preferred for the purpose of eliminating other pos- 
sible sources of timing errors not directly associated 
with gob travel time. It is also presently preferred to 
manipulate and display gob amval times in terms of w 
machine degrees so that such times can be more read- 
ily related to machine operation. However, gob arrival 
timing could as well be manipulated and, or displayed in 
units of real time. The system of the present invention 
may also be readily employed for monitoring other is 
machine operating times, such as the so-called offset 
time between the machine index or reset pulse and tim- 
ing of actual gob arrival. The system may also be 
employed to provide alarm signals to an operator in the 
event of deterloriation of gob arrival timing at one or 20 
more blank molds, which would provide an opportunity 
for remedial action and possible prevention of shutdown 
of one or more machine sections. 

Claims 25 

1. A method of controlling operation of an individual 
section (IS) machine (20) for forming hollow glass 
containers that includes means for delivering glass 
gobs to each section (20a, 20b— 20n) of said 30 
machine, first means (30) at each section for form- 
ing gobs into blanks, second means (32) at each 
said section for forming blanks into containers, 
means for transferring blanks from said first means 

to said second means, and means (34) for deliver- 35 
ing containers from said second means, said 
method comprising the steps of: 

(a) timing arrival of each said gob at each said 
first means (30), 

(b) comparing each gob arrival timing in said 
step (a) to a preset limit, and 

(c) when gob arrival timing in said step (a) 
exceeds said preset limit in said step (b). 
immediately terminating operation of said first 45 
means (30) of the associated section (20a, 
20b"-20n) to prevent generation of tramp glass 

at said first means, while completing a cycle of 
operation at said transferring means, said sec- 
ond means (32) and said delivering means (34) so 
of said associated section to complete fbrnna- 
tion of blanks at said second means into glass 
containers. 

2. The method set forth in claim 1 wherein said step 55 
(a) comprises the steps of: 

(a1) storing gob arrival timing information over 



multiple cycles of operation for each of said 
machine sections, and 

(a2) selectively displaying average timing infor- 
mation for evaluation by an operator for deteri- 
oration of operation of said gob delivering 
means. 

3. The method set forth in claim 1 or 2 wherein each 
said machine section includes a plurality of said first 
means and a corresponding plurality of said trans- 
ferring means and said second means, and 
wherein said step (a) comprises the step of timing 
arrival of each said gob at each of said plurality of 
first means at all of said sections. 

4. In an individual section (IS) machine glassware 
forming system (10) that includes means (18) for 
delivering glass gobs to individual machine sec- 
tions (20a. 20b— 20n) in sequence, first means (30) 
at each said section for forming gobs into blanks 
and second means (32) at each said section for 
forming blanks into glass containers, means (40 to 
52) for timing arrival of said gobs at each said sec- 
tion and terminating operation of a section in the 
event of an imminent gob mislead that comprises: 

means (40. 42. 44. 46) for timing arrival of each 

said gob at each said section. 

means (46) for comparing gob arrival timing to 

a preset shutdown limit at each said section. 

and 

m.eans (46. 48) for immediately terminating 
operation of said first means in a section while 
permitting completion of a cycle at said second 
means in that section when said gob arrival 
timing at said section exceeds said preset limit. 

5- The system ( 1 0) set forth in claim 4 wherein each of 
said sections (20a, 20b— 20n) includes a plurality of 
said first and second means (30, 32), and wherein 
said operation-terminating means (46, 48) com- 
prises means for terminating operation at all of said 
first means (30) in a machine section while permit- 
ting completion of a cycle at all of said second 
means (32) in that section when gob arrival timing 
at any one of said first means at that section 
exceeds said preset limit. 

6. The system (10) set forth in claim 4 or 5 further 
comprising means (46) for storing gob arrival timing 
information over a plurality of machine cycles, and 
means (46. 52) for evaluating such information for 
deterioration of operating conditions at said gob- 
delivering means. 

7. The system set forth in claim 6 wherein said infor- 
mation-evaluating means (46. 52) comprises 
means (46) for determining average gob arrival tim- 
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ing at each of said first means at each machine sec- one of said first means at that section exceeds said 

tlon. and means (52) for displaying said average preset limit, 

gob arrival timing to an operator. 

8. The system set forth in claim 7 wherein said infor- s 
mation-evaluating means further includes means 
(46) for determining standard deviation of gob 
arrival timing at each of said first means at each 
said machine sections, arxl means (52) for display- 
ing said standard deviation of gob arrival timing to io 
an operator. 

9. In an individual section (IS) machine glassware 
forming system (1 0) that includes an individual sec- 
tion machine (20) having a plurality of machine sec- is 
tions (20a. 20b-"20n) each with a plurality of blank 
molds (30) in which glass gobs are formed into 
blanks, a plurality of blow molds (32) in which 
blanks are formed into individual glassware, means 
(34) for delivery of glassware from said blow molds. 20 
and means (16) for delivering glass gobs to the 
blank molds of a section simultaneously and to 
each section in turn, means (40 to 52) for timing 
arrival of said gobs at each of said blank molds at 
each said section comprising: 25 

first gob sensing means (40a to 40c) for sens- 
ing arrival of glass gobs at said means (16) for 
delivering glass gobs, 

second gob sensing means (42a to 42c) at 30 
each said machine section for sensing arrival 

of glass gobs at the blank molds (30) of each 
said machine section. 

means (44, 46) coupled to all of said gob sens- 
ing means for timing travel of glass gobs from 35 
said first gob sensing means to each of said 
second gob sensing means, 
means (46) coupled to said travel-timing 
means for determining when travel time of a 
glass gob from said first gob sensing means to 40 
any of said second gob sensing means 
exceeds a preset limit, and 
means (46, 48a, 48b— 48n) responsive to said 
determining means for immediately terminating 
operation of the blank molds of the machine 4S 
section at which gob travel time exceeds said 
preset limit while permitting completion of a 
cycle of operation at the blow molds of that sec- 
tion. 

50 

1 0. The system (1 0) set forth in claim 9 wherein each of 
said sections (20a, 20b— 20n) includes a plurality of 
said first and second means (30, 32), and wherein 
said operation-terminating means (46, 48a"-48n) 
comprises means for terminating operation at all of 55 
said first means in a machine section while permit- 
ting completion of a cycle at all of said second 
means in that section when gob arrival timing at any 
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(54) Gob arrival timing in an individual section machine glassware forming system 



(57) In an individual section (IS) machine glassware 
forming system (10) that includes a gob distributor (16) 
for delivering glass gobs to individual machine sections 
(20a. 20b"-20n) in sequence, blank molds (30) at each 
machine section for forming gobs into blanks and blow 
molds (32) at each machine section for forming the 
blanks into hollow glass containers, apparatus for timing 
arrival of the gobs at each machine section and termi- 
nating operation of a section in the event of an imminent 
gob mislead comprises gob sensors (40, 42) and asso- 
ciated electronics (44, 46) for determining gob arrival 
timing at each machine section. The gob anival timing 
so determined is compared to a preset shut-down limit 
at each machine section. Operation of the blank molds 
at a machine section is immediately terminated when 
gob arrival timing at that section exceeds the preset 
limit, while the blow molds and ware transfer mecha- 
nisms for that section are permitted to complete an 
operating cycle. In this way, damage to the blank molds 
and generation of tramp glass are preverrted while the 
section is cleared of acceptable glassware. After the 
potentially misloaded glass is cleared and any neces- 
sary repairs are made, the machine section may be 
restarted employing normal restart techniques. Opera- 
tion at the other machine sections continues without 
interruption. 
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